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Fig. 1. Schematic configuration of (a) conventional type [Si/NiFe/
FeMn/Ta] muitilayer and (b) composite type [Si/NiFe/FeMn/NiFe/Si].
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Fig. 2. XRD patterns of the glass/Si(t)/NiFe(120 A)FeMn(200 Ay
Ta(50 A) on the various thickness of buffer Si layer from O to 150 A,
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Fig. 3. XRD patterns of the glass/Si(100 A )/NiFe(t)/FeMn(200 A Y
Ta(50 A) on the various thickness of NiFe layer from 30 A to 150 A.
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Fig. 4. XRD patterns of the glass/Si(100 A)/NiFe(120 A)/FeMn(t)/
NiFe (70 A)/Ta(50 A) on the various thickness of antiferromagnetic

FeMn layer from 30 A to 200 A.
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Fig. 5. XRD patterns of the glass/Ta, Si(t)/NiFe(120 Ay
FeMn(200 A )/NiFe(70 A)/Ta, Si(50 A) on the various thickness of
buffer Ta and Si layers from 0 to 200 A.
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Fig. 6. Schematic M-H characteristics of NiFe/FeMn/NiFe layers
deposited on buffer layers and the definitions of exchange field to the
bottom and top NiFe layers with H,,, and Ha,,, H;. and H,, respectively.
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Fig. 7. Exchange coupling fields H;,, and Hj,,, coercivities H;. and
H,, for the glass/Si(100 A)/NiFe(120 A )YFeMn(1)/NiFe(70 A)/Si
50 A) multilayers as a function of the thickness of antiferromagnetic
FeMn layer.
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Fig, 8. Thickness dependence of buffer Ta and Si layers of Hiex and

Haer, Hye and H,, for the glass/Ta, Si(t)/NiFe(120 A)/FeMn(ZOO A)/
NiFe(70 A)/Ta, Si(50 A) multilayers.

S 75 BARANA Bt 0)2A4 FEXET SoiT W
= SiZ AME A9 AHE NiFed] T4 70 A9A 300 Oe
Axe] F& H.E& 45 F Uon FHAYE Ta BEoh
B 3E X80 13y AAR 382l 3HF GMR
£ 2 2yin what 22 ARA] A FAE AR
7] 98 Siz FAE Y B opa}, NiFe:e] FAE £
H3}a CoFe, Pt, Ry, Cu 59 FE& vi¢ g¥ Ak
& 0% oS FABIEA ARy HAlRe 7t &
A FAF Folok. T3 kel MnFE Si FA7F 400 A
2 Z713 wel vsEite] Aalgke A9 WslA| gho} o
HE:o g a9 (shunting effec)® e IS FE3) 3
Aot olEdt Ak WHZo] Sid Wiy} tEulet 2ol 3
AE AARUJA} (grainyee] =717 FA el 71031 TaYd
uf Boh A48 yFeMn(111) 27873°] 3aAI71E 3
oz ATe AR AIRHUHS]. Si HHFY FAE
4 sl w8 oIS 4L Ao] AR ] wE
AL 2AA B4V Joug Boh AT A8, BA
ATE B3l olEFolaL, 384901 Fiedtn g A
E ohg =8l Exg 3ol

.2 £

olen] ZzpH o7 Al NiFe/FeMn/NiFe TE1-22]
A 7)) A ARAe] BAE AR ¥

o Rl



- 136 -

Si ¢loll 4743 NiFe BE)E (111) 202 x7] 43& A
i, 2 9ol S22 fec yFeMn(111) AAAE "¢ A8k
A AT M#S Sie FeMns} 48123 NiFe AW
A dofuhe TN fec(111) AAA 0] HHZ T4
o w2} ST MHFE sie] FA7) 300 AdllA uEd
FAIZIE oF 300 0e0lRaL, Tl WE wdAPA7] &
8L, Hpe®l 7B 150 A HHT F7] oldollx] HHS Ta
Hoh 453 Ekov Hy, o A% 2 A7t it et
A} BiHZ Sioll 4% NiFe/FeMn/NiFe(111) 2R o)
5 A,

#HAle| 2
B A7 Avk= 2001-2002 ARk vy AR}k 3

sh1eAe] SHATALAR FulAzA Zae) A9l
o Slsje] st

3=2F71813)A] Volume 12, Number 4, August 2002

g2

rot

(1] B. Dieny, V. S. Speriosu, S. Metin, S. S. P. Parkin, B. A. Gur-
ney, P. Baumgart, and D. R. Wilhoit, J. Appl. Phys. 69, 4774
(1991).

[2] B. Dieny, Europhys. Lett. 17, 1333(1994).

[3]1 S. K. Kim, S. C. Shin, and K. Y. Kim, J. Kor. Phys. Soc. 39,
1060(2001).

[4] R. Nakatani, M. Hoshino, S. Noguchi, and Y. Suguta, Jpn. J.
Appl. Phys. 33, 1333(1994).

[5] S. Nakagawa, K. Nishimura, Y. Shimizu, and M. Naoe, IEEE
Trans. On Magn. 35, 2970(1999).

[6] S.S.Lee, S. X. Wang, C. M. Park, J. R. Rhee, C. S. Yoon, PJ.
Chang, and C. K. Kim, J. Magn. Magn. Mater. 239, 129
(2002).

[7] S.S.Lee, J. R. Rhee, C. M. Park, S. X. Wang, D. G. Hwang, M.
Y. Kim, and J. Y. Hwang, phys. stat. sol. (a) 189, 659 (2002).

[8] O. Kitakami, S. Okamoto, and Y. Shimada, J. Appl. Phys. 79,
6880(1996).

Enhancement of Crystallinity and Exchange Bias Field in NiFe/FeMn/NiFe
Trilayer with Si Buffer Layer Fabricated by Ion-Beam Deposition
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Enhancement of crystallinity and exchange bias characteristics for NiFe/FeMn/NiFe trilayer with Si buffer layer fabricated by ion-
beam deposition were examined. A Si buffer layer promoted (111) texture of fcc crystallities in the initial growth region of NiFe layer
deposited on it. FeMn layers deposited on Si/NiFe bilayer exhibited excellent (111) crystal texture. The antiferromagnetic FeMn layer
between top and bottom NiFe films with the buffer Si 50 A-thick induced a large exchange coupling field H,, with a different
dependence. It was found that H,, of the bottom and top NiFe films with Si buffer layer revealed large value of about 110 Oe and 300
Oe, respectively. In the comparison of two Ta and Si buffer layers, the NiFe/FeMn/NiFe trilayer with Si could possess larger exchange

coupling field and higher crystallinity.

Key words : Ion-beam deposition, NiFe/FeMn/NiFe trilayer, Exchange bias field, Si buffer layer



